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1020020061719 #^ <£t}: 2003/5/3 

7l^db^ ^t^. °1 H J-^^r tiVH^]7l^: -a-ofl aj 

sfl€°ll ^it^i 3fe H3!*l«- ^*Rr ^P-Hl^rf. B^l^l vfl-¥-» *fl-ffe 

*His *g^tH=K ^ ^z^l^Kg; ^^oj- 3flBi^^H ^<^5L *fli # 

TlHE 5H^# i^#Al7l^ ^ ^^^>J1, ^-fr ^2 #3.^ TllolH 3H^# 

£ 9 
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U 1$1H3 7l^^>^ ^^^^ {Method of forming non-volatile memory device} 

S. 4 ifl^l 5. 10£r ^^1 ti>eJ-^l^ ^UHH rcf^- ti]^^ 7l^4i7>^ 
^] 

^J£*l| dl7>^] ^^« 0 >^ofl ^ ^ tilfl^ 7l^4i7T-^ ^ 

tiVSL^l ^Rr fl^ 7l^i7.> ^ 7l^^7>5. olcf. fl^ 

7l^^7]-^ £Qo) ^O] X>^^, 7l<^^7>^ Cflo]^ ^*Rr 7l^^l-§. , 
t]ig 7l«^^7> ^ ofl^^ 7}<$^X}7} ^ 7 }6\) o)6\] KYis}^ , ti) ^ ^ 7 ] ^ 

^€^er£, 7l^i7>^ c-11o]e1-1- -R-^Rr 7l^^7>, <^mrfl , ^Efl4=l 

7l^^>7> c*}7H #tbl=f. #^4=1 ^^Rr ^71 Hf* ±.7] °A 4^1t *r 

3X^= Wlfl^ 7l^^7>olcl-. ^ 7 fl A^g-S^T. o}^ $Sfl^ 7l^4l7>^ Jl^sH 

-n-iMt!: 3^ 711 olH ^2:* ^^f. 3 # 711 olH #Hfl3 7l^^7>^ aV^l 
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1020020061719 #§j 2003/5/3 

7l# 4H1 E^^^^v, Tflo.E £=l > ^]o] TflolB ^^ev ^ t)HB 

tb^, &S.*H ^7>}3 al^S* trf^ ^ ^ A]^^ IL^-JL 

#hJ]4=) 7l^^^o] 7)#^ (Coup ling ratioH f^l^lS tfl^ 5£^. 
Wj^ol^ 7^ 71) olH °17>51^ ^^-^^1 cfl^><^ TflolH -e-7l£] 
^ til!- M-EfMlcf. ^, Til-^ 7^^- *M 7fl°lH <*l7>£)*r ^ 

^°*H1 Cfltb #5.^ TflolH -^7)5)^ QA. =L #2fl4i 71 

^^7fo] ^^-g- ^ olcf. j^^f} #5.^ 7)1 o]B *)Ht)M 

B ###3 ^^-g-^ol f 7 }f^^ 7)^1C}. oj S 9}^, TflolH ^^"4 *1H 

TflolB wj.o_vo.5_ t)]o1b ^-g- ^ 7 >A) 

7l^r ^|^>€ S^. 

JE 1 vfl^l 51 3£: ^eflsl 7l^i^ # ^^^>7l ^tt 

i3 n 4, »H tJMh 51*1^ ^ ^71 Bl^^s}-^ -y-71 «>5L^ 71 #(1)3 

i^^^o] ic#^nfl^l 'S^^O^ BflE^o-H ^SjAV^nl- 3^(2), 

1 TflolB 3)^(3) ^ afll §l-_ELn^3 2flBi(4)* ^^tbcf. ^ W^aVs^ sflfi 

(2)£- ^*}JL, ^-7] ^1 TflolB 
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1020020061719 #<3 < U^\- 2003/5/3 

3fl€(3)^r £^§€ #^^e]^^S. ^^fl-cf. # 7 ] tf£pl-i3 4*3 (4)£ 
3^°.3. *§#W-. #7l XI 1 *>=^^3. Xl€(4)-§; 4^3S ^>-g-^ #7l 
^XM ^3 #Z}"*H tiVS.^7l^(l)al I^A^ «-Ei 

H5ffl*l(5)« ^#W- 

£ 21- #S*>^ , #7l H 31*1 (5) iflM- ^B-f^ ^>^-^^^^-(nl£Al^-)^- iaV£ 
^1 71^(1) ^^ofl ^#S>JI, #7l rdlT^E^o^^ ^7] ^ 1 ^JEL^a. 2im(4)°l t 
#€°fl^l ^iH^H #7l B^l^l(5) ^^-^) ^j.^ ^(g)^ ^#*Vx}. ^-7] t ^ 
£ XU ^n>^ 3 3fl^i(4)* #7l XU XMH 3fl € (3H ±%m^V}x) ±\^f>\°l 

X^^t}. # 7 1 XU TflolH 3flH(3) #^ ^^71^(1) ^^ofl 

Xl2 #5.^ XHB. £^(7) ^ Xl2 ^£f}i3 D -|(8)i- *S^W. #7l Xl2 # 

S.^ XMH £*i^(7)-& 51^^ #£^£^^o.^L ^^^>J1, #7l Xl2 S|E4iaSK8) 
^ ^el^sl-^S. # 7 1 Xl2 ^^HsKS) #°fl sfl ^(9)^- ^ 

#7l XH£(9)£r #7l XU #3-^ TilolB sfl€(3) #^1 

£ 3^- ^S^, #71 3fl€(9)-i- «}i3£ *}-8-*H #71 XI 2 ^J^nl-^a. 

^(8)-ar #7l XI 2 €-3.^ TflolB 5L^^(7)ol ^#^nfl^l XI 2 ^£"^3 afl 

H(8a)* ^#W. #7] sfl€(9)-i- Xl?!*}:!!, #71 XI 2 s>=d>^3 2fl€(8a) <# 

^ofl iXloH(lO)* ^W^-. #71 >iX|°H(10)t=- -gel ^3^6.3. <§#tb^. # 
7} XI 2 S>J=iX-^3 2flH(8a) ^ #71 ^Xl<>H(10)l- ^>-§-*>^ #7l XI 2 1-3. 

^ XHH £*I^(7)-§- #71 ^7}~£-e]^(6H ^#€*fl*W -^^*H X12 ?)HH 

*H€(7a)-g- ^#t^. 
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1020020061719 #^ ^7}: 2003/5/3 

3* ^}7] ^r, #7l i2fl°H(10)^ ^^-^ofl S|)^>^ ^-71 

A2 TllolH sfl€(7a)^ #7>th=K sW^, °H1 «V*H , #7j *(|2 #S 

^ TlHH £^i^(7)ol ^A^S= <3^(a)£- #7] ^zj-<^( a )<a} o]^ 

cf. °1S ^l^H, ^7] ^]2 71)o1e 3ifl^(7a)4- Si 3$ 42 #5L^ Tflolje 

3«li(7a) AVojofl w.^^(bridge)7> ^H8^ ^ ^cf. o]^^- *V£^7}2l 3x^3 

Q^o] 6 1^7> 7l#^ jaj-aflfe- #Hfl^ #3.^ TflojH 7>3 

°1 #^-0.5.*|, ^ &i=. ti.^^} h o Vx1^ Hlfl^S 7l^^V^ ^^ifj- 

^* afl^Rrt-ll 

^ 5? *)--§-] 

A o v #^ 7l^^ 4^1 # *M^>7l 7}<q±x}°] ni^^-i- ^l^tb^. 

°1 U c V ^^r tiV£^l7l^; #ofl *>3fl S a} ^£ E^^<^^- ^ ^ ^ ^ ^ 0 ] E sfl 

4 -#71 H>£^7l^ lfl6)| ^"71 Tfll TflolB 2fl^ofl ^-fr ^ 

^*Rr #7fl« Itl^. A oM iflJf* ^fl-f^r d^g-Sl ^ ^#*>JI, ^7] ± 

4. ^"71 51 #71 ^Z^^nKg. £4^0.5. Sfll^SM ^°1-£ #7l *fl 1 

711 °1H Sflld* Ic^l^fe ^#*>J7, #71 A]2 #5L^ 711 OIB 2flH^- 
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1020020061719 #^ °J7}-: 2003/5/3 

^z|^xl^ ^#Al7l^ oflal ^ ^^W. ^7l ofltl) ^ 
ti>£^7l^O.^ ##<4 sfl^o. ^) 7 ]^} J1> Aj- 7 j oflti] ^ Al ^ Al 

Z^H ^-71 *f|l f-j^ TflolH n^L-Sr ojnfl, Aj- 7 j 

#3 ^ 7 J 7 }]^^S] ^H) y^H ^Cf. 

^2 #5L^ TllojH ^*Rr «cH^ ^71 ^ iflJfl- *fl-?-i=. 

Z\}2 #JIL^ TlHH 51*1^ ti>£^7)^l #^°\] ^^*>^, ^"71 7^12 #5.^ TIME £ 

^ 9lSm ZLZ)51 ^7HM] A}^o) ^&*\ ^Tg-g + s>7l ^Sfl *1] 

^^°i^^r ^H^K i^^l &<>H, # ^ <8 3#3 7l*}7l ^^><^ 

^-^-^^^1 cf€- # 7l^r ^ 0 H1 ^ufji oj^-s]^^^ ^ o.^] zl 
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^ 4-E- % Stt 7]% tfofl ^ 4 s S^M" SE^r ZL-i- Aj-ojofl ^ 30] ^o] 7 fl 

« ^£ #4. 

5. 41- tiV£^]7l^:(101) ^<H1 Bi^^^nv (102)j ^ t11o]e 

Bi-(103), U]3l^^5V( 1 04) ^ fr>JE.nf>i£iB]-(105)^- *Hl5. ^tb^f. ^ E^^^nV 
(102)£r ^2}-^iL5. ^ 91^, ^7] *U TjlojB 51*l^(103)£r 5L*g& 

dm iHefliS ^-7] *fli TflojH £^sv(103)# J±iL*m <3^8r tH}. <i 

» CVD ^e]3.A>5).n|o. s + oirf. # 7 1 ^3^^(104)^ ^ & 

^-71 ^p>iaei-(105)^ ^"71 tiV^^l 71^(101)^1 ifl^H ^^^wl» 

IE 51: %^*>^, ^-71 ^d>^3^-(105), #7l »l3Jl^^^( 10 4) ( = s 
^ TflolH £^^-(103) ^ ^71 E^^^5]-(102)-g: #7) tfVE^W 101)^1 ±^^^o] 
^#€°fl?}*l <2#^iL5. 3flE-l^*>^ E^^^nv 3flH(102a) ( *fll tS^ 

>tl <>1H sfl€(103a), tH^^ 3)1 104a) ^ ^JEl^a. 3fl^(i05a)* <#7] 
3zfll}l-(102a, 103a, 104a, 105a)^r ^EflS. ^€ 9X^. 

^r7] k}^.v}^3. sflld (105a)* *}^HS ^--g-*}^ ^"71 *KE*fl7m(101)# 
O.S. ^"71 *VE*ll7l#(101)2l l^AS ^-E| golf £i=. B^l^l 

(106)1- ^"71 B^l^l(106)^ ^71 ^1 TlMs Bfl^(i03a)Sl ^ 
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1020020061719 ^ 2003/5/3 

^1 #7) H3I*l(106)^r %^<8^-g- #7) m #5L^ TflolM 

^€(103a)^r #71 JH§<8^ ^ofl fl*l^t|.. 

^71 B3I*1(106) ^» *fl-?-fe 4i^^^^^(107)* #7} 4i*>^ 

H<£<^(107)£- «aJ<&3S] 4i^e]^^^S. A}-g-£]^ ^b]^^o.S *$<%tt ^ 

^sM^H A o v 7l B 31*1(106) *D-*Mr 4i7>^-eJ^-(i07a)^- 

^-71 ^E^ia (105a) ^ #7l »l3i|^«!^-(104a)-a- #7l 7\)1 #5.^ 7lH 

B 3fl^i(103a)ol ii#^nfl^l ^zj-SH ^1^1 tt^f. 

^-7] *fll 1-^^ TiHB 2fl€(103a)^- i^-tb 71^(101) *H3°11 

*1*l*Kll0) ^ ^-SWlll)* *>BflB -*7l ^7^)^(110)^ ^7) ±7}&?] 

^(107a) ^ #71 *fll #B*§] tU^b 3fl^(i03a)^l *lzHd^l» ^ 

(111)£- ^"71 ^^^^.(116)^ tj|«H £tt oflSltfl, ^E]^^- 

nl-o_B tg^S}^ ^o] HV^§>cf. Aj. 7 ] t£^ (m) ^ 7 fl^(113)« 

2fl€(H2)# ^^4. A o V 7l 7fl^(113)^ ^7] #J=^(lll)fi] 4:3 <8 3* 

^7l t#£ #2=£|-(111)£- ^71 m 711 °1B 3fl^ (103a) ^°\] $1*1 ^o] 

U >^-a]S>uf. ^-7] Z}#^ irfl^(112)^ *1#(W)£- A}*^^^ ^ 

^ ol^H, ojS. ol^H, ^-71 7fl^^-(113)^l ^(Ll)^r ^-7) A> 
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1020020061719 %:^ «J*>: 2003/5/3 

<24> £ 7 % ;£ 8* % V S^>^, ^"71 ##^v sf)^|(ll2)-§- n>^3S ^>-g-^H 

^•(lll)-ir ^7] Al^^nl- (110) ^ t #A] aflW] ^(114)# # 

sflBi(ma)^- <>l°fl, ^-71 <^lwl ^(114)£] ^(L2)^r ^-« 0 >^ ^z^-o. 

£- Sl^M, A o V 7l 7fl^(113)^ #(Ll)ofl Wl^H 1^1 ^^^Cf. Cf^l o|| 

«1 #(114)^1 S-(L2)^ #71 ^1^*3 °1 33 ^ 2|rfl aj. 7 ] 7fl^(113) 

<25> a o V 7 ] :&(114H1 ^Zl-^lnl. (110) ^. ^ ^ U 5fl€ 

(103a) ^ ^-71 *fll 4ols 3Jflii(io3a)2l- °i^tt A oM ^(107a)^ ^ 

<26> A o V 7 ] ^tr ^o^nl- 3fl^(lll a ) ^Vcq ^7) 7j-^ sfl^(112)^r *\)7\f>}jL, #7} ofl tl) 

^(114)ofl b=.^& Ai^^^(iio)^ 3iflE^*H #(114a)^- ^^tb^. f(114a)^ 
**°]5. #7} ^S.^ 7]}o)B. 3fl^(103a)# tf^]?J4. °H1 c^}^, #7} m WS- 
^ TflojH sfl^(103a)^ <y^*V ^>«-^nv^ i^cg^^. ^ 3J°1 ti>^3>Cf. 

^71 4^(llla)^ ^7) di^e]^-(l07a) ^-<>H1 31^ ^£ ^(110a)°l 

7fl^fl^tq-. ^, ^"71 ^(114a)£] ^71 ^-H.^ sflfKllla) ^ a o v 7 ] Ai^^nv ^ 

^i(110a)-5.S. 

<27> Aj-7] ^(iMa)^. o.i=, *fl 2 #3.^ TflolH £^BV(115)# ^-£^71^(101) 

^tH}. ^-71 ^12 A}°)E. -£^(115)-£- S.^, <^m^, 

<28> £ 9, £ 10 ^ £ 11* f2s}^ , #7l ^12 TflolH ^^^-(115)* #7l 

^ ^(llla)^ ^sM^ol a o v 7 ] ^(114a) x-H^l *1]2 fS^ TflolB 
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1020020061719 %^ ^7}: 2003/5/3 

5fl€l:(115a)^- ^tti=K °H, -$7) A2 #5.^ Tfl^lB sim(115a)£r #7l ^ 

*fl2 TflojH sfl€(115a)4 ^-^^cf. o] S ol*H , ^afl 

ti^^} ^ oicf. cH ^sflA^ ^ofl^ a o v 7 ] ^ 2 fs^ Tinn 

3fl€(115a)€- ^^^>7l ^sflo] #^5} AlZ^-^^^. aiz]-*>^ ^17]- Jl^3*l & 

^cf. -2.^1^, ^-71 ^)2 #5.^ TjlojH 2fl^(115a)^l ^*H1 -#7} #(114a)-i- ^ 

^Jl, ^"71 #(114a) tflJf» *1)-*Hr ^"71 ^12 #5.1) TflojH sfl€(115a)* ^^^^ 
^.S. ^^tbcf. <^H, ^efls] #>h<a ^^<3 0.5L o> 7 ]^ ^12 #5.^ TllolB sfl 

^ W^^l wj.^^. ^ olcf. SEf, ^71 *fl2 #JeL^ TllojE sfl^ X^^Sr # 

71 #(114a)^.S a>^1^^o] ^o^^- + ci^ ^^-jic} ^ 

^7} ^-JEL^ 5fl H( ma) ^ 4>7l Al^^nV 3Zfl^(H0a)^- ^"71 

±7}^ 5V(107a)^ ^#€^r*l *}$)3- *IM*r*}. ^sfl, #71 *fl2 ^3. 

^ 7flo]e 2||^(ii5a)^ ^-71 *fl2 #5.^ TIMS 3fl€(115a) 

^ S^Kb ^£^171^(101) ^i^oll ^^>7fl *)Ht1Hh ^^^(116) ^ 

TlHH £^nV (117) o. j,}q ]s _ *$A$&tt. oH, TllolH £^^(117)^8: #7l ^ 

2 TflolH 3fl€(115a)» A>ol^ ^Tj-gr *fl-§-^ ^cf. # 7 1 *1H tIMs. ^<3^ 

(116)£- 0N0^"( oxide-nit ride-oxide layer)j°S. ^ Si^r. 0 l^r^ ^sl , #7] ^1 

<H TflolH ^^^-(116)^ ^-7] ONO^l fe£ -R- ?Hr Jl-Fr^JlS. ^^^t 

=T ^^f. A oM X)^ TflolH £^^(115)^- £^Sl fe|Afo|nDVo S 
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/ 

XH XMH £#«Kll7), -S-71 XH XHB €£^(116), <#7] Xl2 #5.^ 
TflolB 3fl^(115a), #7} X) l XMH 3fl€(103a)^r <£^ilS XlB^H *H1 

5- XI 1 XHH ^(103b), XI 2 Xl°lB *R-(115b), XH XHH 

sfl^(H6a) 5 XH XHH ^(107a)* °H , # 7 1 e^^n]- ^ 

(102a)JE ^^H ^71 Xll XHH ^(103b) *B*-Xm ^€ ^ ^cf. #7l 

XI 1 ^ XI 2 #5L^ XHH ^^l-(103b, 115b)£- WS.^ XHH 3^-(120)# ^^JL, 
A oM XH XHH #^.(l07a)£: ^. 7l g.^<gq$. 7 >5.^^cf . 

#^-^ V # ^71 31 s&7\ ^l^^nvo. £ 4=^0.5. XlEi^H 3<XH 

^7] Xll #5L^ XHH 3fl€# i^H^r ^ ^^^Cf. ^7) ^ XI "Hr XI 2 

^ XHH £^sv# ^^*>J1, A oM.Xl2 #5.^ XHH 5L^^M- #71 XIe^^ -§-<=^ 

o] ^SH^H X12 XHH XI ©IS <*]«M, ^«fl 

3 #4:^ ^iz]-^^ <y*H X12 #5.^ XHH X|€ A>ol^ 

H^*l(bridge) «o v *m ^ SZ^. #7l ^}zH 3*H 

°-3.*\, X12 XHH XIH^ ^7>a]^ ^ oirf. 
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1020020061719 ej*]-: 2003/5/3 

i] 

#5131 71* *M|3. E^^^Hl- 341€ ^ TflolB 2fl^4 # 

7] #J£*fi7l# aflofl #7] *fll 7flo]B 2fl^o]l ^tf^- £ fe H€^l# ^ 

#tI1; 

#71 B31*l *fl°-^ ^.^n^g. ^*Hr #31; 

biis ^sRr #31; 

^"71 ^£L^ ^ #71 ^zV^^nV^- sflE^^ *H51 ^>7l ^1 #5. 

^ TllolH 3flE^ ^#Al 7|i=. ^# ^*Kr #31; ^ 

7l<^^>^ 
2] 

*fl 1 %H1 5^1, 

#7} *Hl #5.^ TflolE 5fl EH ^ >£ 7 ] E^-g. ^*Hr #7)1^, 

#5i3l7i# A oHl h^^^bi-, ^i Til oih ^ ^4iaslt 
^ #711; 

^>7l ^EPfAHn^ ^-71 ^1 #3.^ TllolH ^ ^V 7 ] E^^^^ ^V 7 ] 

#£^7l*^ ^cgcrfol ^#^nfl^l o^^O.^. ^>o^ ^V 7 ] #£^l7l* #o)| *1" 
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1020020061719 ^^ ^7}: 2003/5/3 

alls. ^^^^^ *fll TlHH sflld ^ s}ed}a 3 afl^^ 

#31; £ 

#7l HV£^l7l^# #^0.5. #Z}-*H #7l «V£^l7l^ K^^-S. 

7l^^X>^ ^##^. 
3] 

#7l ±_7\^™j;^ ^#*Rr &7\)^ , 

#71 JL3!*1 *l|-*Mr ^7>^^^^nV^ «V £ ^]7l^ ^ofl ^7^1; 

#71 ^7^51^^^ #71 ^>=P>^a. 4€°1 ^#€^4^1 ^3ZM7H #71 

#71 5f£p}i£B|-| ^7l afll TflolH sflHol iL#^nfl^l ^]^> 

^ ^lTl^fe ^HJ-°S *}^r Wl^|^ 7l^^>^l ^#«^. 

4] 

1 %H1 &<>H, 

#71 ^Z^*]^ AV 7 ] ^^^^nV ^ Aj- 7l afl! ^ojE a})^^ tfl^c^ >bl 

^ tl^S ^#*Rr 53* ^8 -2-3. ^ «lfl^# 71^^71-Oj ^yj- 

5] 

*ll 4 *§=<*fl 5^1, 
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1020020061719 %;^ 13 7>: 2003/5/3 

6] 

^ -°r o. S ^ a) *) ^ 7l ^ *g ^ « 0 v^ . 

7] 

»1 6 ^1 

^•71 #11^ ^^S^i^L *§>£*Rr *}^r a] ^ 7l^4i7> 

13^* 8] 

A i %H] 

71 afll TflolB -y-dfl fl^^. #71 ^j^^^-i- 71 ^ afl«| ^ 

^ V 7l ^1 «1 »V5Lzl]7}$;0-S. JjLEl ifl^^- ^7]^ #31 ; ^ 
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1020020061719 #^ <aj;*>: 2003/5/3 

#7) oflnl ^X] ^ ^ 3<X:51 X|l «-5L^ 711 <XB XI 

L^A^lfe. ^*Kr #Xl» £fsf5] , ^>7l ^ ^ ^-71 7fl^^ ^X] al^H 

9] 

Xl l %H1 

^71 XI 2 #5L^ XHB $>S*Hr #X1tt, 

#7l ^ iflJfS Xl^Hr XI 2 XHB SL^-fr ti>£Xl7l^r ^Xl ig^Rr 
£X1; g 

^7l XI 2 1-3.^ XHB ^"71 XlEl^€ l:=^ol ^#^ufl*}*l sg 1^*1 
XX #71 # X]^-X] XI 2 #3.^ XHB X]Ei-fr ^*Kr <2X1» S^rRr 3# 

10] 

XI 1 * 0 H1 &<H>M, 

^-71 XU ^ XI 2 #sL^ XHB XI ^ 51^=1 fel^sl^S ^ ^ ^ ?A^r ^ 

[3^*8- 11] 

XI 1 %H1 SU<HH , 

X12 XHB Xl€* *§^*Hr #X1 ^Xl, 

^71 XI g ^>7l XI Bl^^ Alzl-T,^!^ ^1-71 i^l-^-ElX-X ^#€X1 

XI Ti^Kr #X1; 
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1020020061719 #^ ^7}: 2003/5/3 

#7] *fl2 7)1 oJb sfl€^ S^-i: Ifsfe «V£^7l^r ^5£^>7fl *1] 

*\]o] 7flo]E JE*}^, ^-71 *\}o] 7flo)B ^ *fl2 ^S.^ TflojH 

^ A o V 7] A]l TIMS sflB^H *)U ^ ^2 

^ , <$7] *)U ^ *l]2 TlHS TflolH ^*Rr 3* 

Sj-fe 7] ^7}- 2} 
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